J 



Europaisches Patentamt 

® out European Patent Office ® Publication number: 0054 732 

Office europ6en des brevets 

A1 

EUROPEAN PATENT APPUCATiON 



@ Applicalion number: 81109391 J @ int.CL': C 07 0 57/03, C 07 C 69/587, 

(a na,«o,fla«..Mioi« C07C 103/133. A61K 31/19. 

® Dateof flung. 30.10i« ^ 31/23.A61 K 31/16 



® Priority: 24.12^ JP 182115/80 



® Date of publication of application: 30.08L82 
Bulletin 82/26 



Designated Contracting States : BE CH DE FR GB IT U 
NLSE 



@ Applicant: Eisal Co^ Ltd^ 6-10, KoishDcawa 4-chome 
Bunlcyo-lcii, Tokyo 112 (JP) 



@ Inventor Yamatsu,lsao, 1-14-39-509, KamtaolcMio, 
KawagucM-shl Saltama (JP) 

Inventor: Inal, Yidchl, Tokyu Hasune Haltsu. 3-11-25-702, 
Hasune Itabasbi-lai, Tokyo (JP) 
Inventor: Abe^ Shlnya, 3-2-5, Nakamura, Nerima4nt, 
Tokyo (JP) 

Inventor: Suzuki, Takeshi, 144-10, Wakamatsu, Abiko-shl 
CtUba(JP) 

Inventor: Suzuki, Yostu'kazu, 6, Aza Sakuranosato 
Kouda, Asat-ctio Ictilnomlya-sliI AichI (JP) 
Inventor: Tagaya, Osamu, 1648-13, ICano, GHu-sM Gifu 
(JP) 

Inventor: SuzuM, iCouichi, 1-59. OzakikitamachI* 
Kakamlgahara-shi GIfii (JP) 

Inventor: Abe, KbukshI, 3-52-7, Yotsuya, FUcbu-shI Tokyo 
(JP) 

Inventor: Yaniada, Kouji, 1-21-17, Tokfwadal, ItabasM-ku 
Tokyo (JP) 

@ Representative : Hansen, Bemd, Dr.rer Jiat et al, 
Hofftnann . EHIe & Partner Patentanwalte 
Arabellastrasse 4» D-8000 MOnchen 81 (DE) 



@) Conjugated potyprenyteafboxyilc adds and their derivatives as wefl as phannaceutlcal preparations containing ttiese 
compounds.' 



@ A confugated polyprenytcart)oxyiic add and its 
derivative liaving the formula: 

in which each of n and m is 0, 1 or 2. n +m is 1 or 2, A is 

^ A/\.or A/\. 

^ and R Is a hydroxyi group, a tower alkoxy group or 

wherein each of and R, represents a hydrogen atom, a 
W lower alkyi group, or an aryi group; provided ttiat R is 



n is 1 and m is 0. 

There are also descrlved pfiarmaceutteal preparations 
containing alK>ve compounds. 
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Conjugat ed polyprenylcarboxvllc acids and their derivatives 

as well as pharma ceutical preparations containing these compoundy 

. This invention relateis to novel conjugated polyprenyl- 
carboxylic acids and their dsrlvaUves having the formula (I): 



COR (I) 



in which^each of £ and m is 0, 1 or 2, n m is 1 or- 2, A is 

R 

hydroxyl group, a lower alkoxy group or -N<[pl wherein each 

2 

of R^ and R^ represents a hydrogen atom, a lower alkyl 
group, or an aryl group; provided R is ''^r^' if A is , 

^^J[^^^^^,.^ , n is 1 and m is 0-^' * 

as well as pharmaceutical preparations containing these compounds' 

Examples of the lower alkoxy groups represented by R in 
the above-mentioned formula (I) include methox.y:, ethoxy, i- 
propoxy*, n-propoxy, t-butoxy and n-butoxy. . Examples of the 
lower alkyl groups represented by R^ and R2 include methyl, 
ethyl, i-propyl, n-propyl, t-butyl and n-butyl, and examples 
of the aryl groups represented by R^ and R2 include phenyl 
and a phenyl group having substituent groups such as hydroxyl, 
a lower alkyl group or halogen. If R in, the formula (I) is 
hydroxyl, the compound may be in the form of a salt such as 
sodium or potassium salt« 

W. Bollag, et al. reported in Europ. J. Cancer, Vol. 10, 
p'731 (1974) that retinoids such as ethyl .9-(2, 3, S-trimethyl- 
'l-methoxyphenyl )-3 ,7-dimethyl-2,4,6 ,8-nonatetraenoate have 
anti-cancer activity. These retinoide compounds, however, 
ane highly toxic, and further have problems such as causing 
hyper vitaminosis of .Vitamin A when administered. 

The polyprenylcarboxylic acids and their derivatives of 
the formula (I) show remarkable anti-cancer activity and are 
highly safe compounds. For instance, these polyprenylcarboxylic 
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aclda and their derivatives do not cause hypervitaniinosis of 
Vitamin A. Further toxicities of the polyprenylcarboxyllc 
acids and their derivatives of the formula (I) other than the 
hypervitamlnosis are also at low level. 

Moreover, the polyprenylcarboxyllc acids and their deri- 
vatives of the formula (I) are of value as therapeutic agents 
for treatment of skin diseases with keratinization or treat- 
ment of allergic or inflammatory skin diseases, such as 
psoriasis, . acne, acne vulgaris, Darier's disease, palmo- 
plantar pustulosis, lichen plasnus. Ichthyosis, erythroderma. 
Pityriasis rubra pilasis. and keratosis senilis, as well as 
the therapeutic agents for prevention and treatment of cancer 
and precancerous conditions. 

ihe conjugated poiyprenyicarboxyiic acid and its derivative, 
of the forriala (1) can be prepared by the following processes. 
Process A ' * * 



(T) A compound having the formula (II): 



(30 



in which m and A have the same meanings as defined herein- 
before, and a Vittig reagent derived from a compound having 
the formula (III): 

in which X represents a halogen atom, and represents a 
lower alkyl group, are reacted to give the polyprenylcarboxylic 
acid derivative having the formula (I) - 1: 



COaR,(D-l 



in which n, m, A and have the same meanings as defined 
above. 




25 



30 
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(2) The polyprenylcarboxylic acid derivative of the 
formula (I) * 1, if desired, can be hydrolyzed to give the 
polyprenylcarboxylic acid having the formula (I) - 2: 



COOR (D-2 



in which ji, m and A have the same meanings as defined above. 
Bxamples of the tfittig reagents employed in the above- 

10 described (1) stage and derived from a compound of the formula 
(III) include phosphoric compounds produced by the reaction 
between the compound of the formula (III) and triphenylphos- 
phine, phenyldialkoxyphosphine, trialkylphosphite , or the 
like. The preparation of the reagent and the wittig reaction 

15 employing the reagent can be carried out by the conventional 
methods such as the method given by Wadworth, ' et al. in J. 
Am. Chem. Soc, Vol. 83, p. 1733 (1961), the method given by 
Greenwald, et al. in J. Org.* Chem., Vol. 28, p. 1128 (1963)t 
and the method given by Horner, et al. in Ber., Vol. 95, p. 

20 581 (1962). . • 

In the above-described (2) stage, the hydrolysis can be 
carried out in the presence of a base generally employed for 
hydrolysis of carboxylic acid esters, such as sodium hydroxide 
and potassium hydroxide. 



Process B 



(1) A compound having the formula (V): 

H>^J,:,,,,^^ on 

in which n,, m and A have the same meanings as defined herein- 
before, and a Hittig reagent derived from a compound having 
the formula (VI): 
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OaRs CVO 

in which X and have the same meanings a^ deifined above » 
are reacted to give the polyprenylcar boxy lie acid derivative 
having the above-mentioned formula (I) - 1* 

(2) the polyprenylcarboxylic acid derivative of the 
formula (I) -I, if desired, can be hydrolyzed to give the 
polyprenylcarboxylic acid having the above-mentioned formula 
(I) - 2. 

Each of the procedures in the above-described stages (1) 
and (2) can be carried out in the same manner as in Process 
A. . ^ 

Process C 

(1) A compound having the formula (VII): 



— - — — — ^■so.Y m 

in which n, m and A have the same meanings as defined herein- 
before, and X -represents a lower alkyl group or an aryl group, 
and the compound of the above-mentioned formula (VI) are re- 
acted to give a compound having the formula (VIII): 

in which Hf m. A, T and have the same meanings as defined 
above; and. then 

(2) the compound of the formula (VIII) is subjected to 
a reaction for removal of the sulfinic acid group and hydros 
lysis in the presence of a base to give the compound of the 
aforementioned formula (I) - 2. 

The above-mentioned stage (1) is carried out in the 
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presence of a base. Examples of the bases include n-butyl- 
lithium and phenyllithium. . Examples of the reaction solvents 
include tetrahydrofuran, diethyl ether and 1 t2-dimethoxy- 
ethane. The reaction is generally carried out at a tempera- 
ture lower than room temperature. 

The above-mentioned stage (2) can be carried out in the 
same manner as the stage (2) of the aforementioned Process A« 

If the polyprenylcarboxylic acid derivative in the amide 
form is desired, the polyprenylcarboxylic acid of the formula 
(I) - 2 obtained in one of the Processes A, Band Q is reacted 
with a compound having the formula (IX): 

H - <K) 
"2 - . 

in which and R^.have the same meanings as defined herein- 
before, to give the desired amide derivative tKat' is, -also-^ 
ihcluded in the polyprenylcarboxylic acid dei'ivative of the 
invention. The above-described reaction is preferably carried 
out in the presence of a condensation reagent such a.s ethyl 
chlorocarbonate . 

Examples of the polyprenylcarboxylic acids and their 
derivatives of the formula (I) according to the invention 
include : 

3,7, 1 1,.15 , 19-pentamethyl-2,il ,6, 10, 1*1, 18-eicosahexaenoic 

acid 

3,7, 1 1 , 15-tetrafflethyl-2t4 ,6, l4-hexadecatetraenoic acid 
3 ,7 « 1 1 , iS-te tramethyl-2, 4 , 6-hexadecatrienoic acid 
3,7» 11, 15-tetraDethyl-2,4,6,8, 10, 1^-hexadecahexaenoic 

acid 

3,7, 11, l5-tetramethyl-2,1, 6, 10-hexadecatetraehoic acid 
3,7, 11, 15, 19-pentamethyl-2,4,6,8,10, .l4, l8-eicosahepta- 
enoic acid 

3',7,11, 15, 19Tpentaaethyl-2;<l,6, 10/l8-eicosapentaenoic 

acid 

ethyl 3,7, 11, l5-tetramethyl-2,4,6-hexadecatrienoate 
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ethyl 3,7, 1 M5, 19-pentamethyl-2, H, 6, 10 , til , iS-eicosa- 
hexaenoate 

nethyl 3,7, 11,15. 19-pentamcthyl.2,«l,6, 10.14, i8--eicosa- 
hexaenoate 

ethyl 3,7,11,15.tetracnethyl-2,i|,6,8,10,14-hexadecahexa- 
enoate 

3,7, 11. 15-tetrainethyl-2,il,6, 10, l^-hexadecapentaenoamide 

-hy<lroxyphenyl)-3.7, 11,15-tetrainethyl-2,i|,6,10, lH- 
hexadecapentaenoamide 

H.ethyl-3.7,li;i5.tetraiDethyl-2,4,6,10.14-hexadecapenta- 
eooamide 

N,M-dimethyl-3,7.n.15-tetrMethyl.2, ,6, 10. H-hexadeca- 
pentaenoajnide 

N-ethyl-3.7. 11, 15-tetramethyl.2.4,6,8, 10. lH-hexadijca. . 
hexaenoaaide 

N-.ethyl.3.7, 11/15, 19-pen tamethyl-2. 4, 6, 10,111, i8-eicosa- 
' hexaenoaaide 

The results of the pharmacological testa and toxicity 
tests. on the polyprenyl compounds of the formula (I) are. set 
forth below. 

Pharmacological Tests (Anti-^cancer Activity) 

(1) Test procedure 

A mouse (ICR strain, female, 60 days age) was shaved at 
^the back of neck (to the extent of 5 cm^).- 7, 12-iimenthylbe^zol- 
C2]-anthrace^e was dissolved in acetone to give 75 mg /lOO ml. 
solution. The so prepared solution- was- applied to the mouse 

on the 60th dfly of age and farther on the 75th day of age In the 
amount of 0.2 ml per mouse. 

Croton oil was dissolved in acetone to give 250 mg / 

100 mi solution, and the so prepared solution was applied 

to^the mouse in the amount of 0.2 ml per mouse, twice a 

week until the treatment was started. When 3-7 papillomata 

(diamether of 3 - 8 mm for each, and total diameter of 30 - 

60 mm ) were produced for a mous.e, the treatment was started. 
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The compound to te tested (test compound) was dissolved 
in groitndnut oil to give 20 mg /ml solution, and admini- 
stered orally to the mouse. The solution was administered 10 
times for l** days (once a day), and the diameters of the 
papillomata were measured on the I4th day to determine the 
total diameter for each mouse. Ratio of increase or decrease 
of the papillomata was calculated from the total diameter on 
the l^lth day and the total diameter measured prior to / 
the starting of administration of the test compound* This 
value was adopted for evaluating the anti-cancer activity. 
(2) Results 



Table 1 



15 



20 



25 



30 



35 



Test Compound 



Groundnut only (Control) 



.(1) 



(2) 



(1) 



^COOH 




COOCjHi 



COOH 




riumberiRatio of 



of 

mouse 



increase or 
decrease of 



+ 1 7,1 



-2 4.0 



-1 9JS 



-10J2 



•2 63 



—2 53 
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Remarks: The compounds identified by the structural. 

formulae in Table 1 correspond to the following 
polyprenyl compounds. 

(1) 3,7, 1 1,15, 19-pentamethyl-2,<l,6, 10, m , l8-eicosahexa« 
enoic acid 

(2) 3,7.n,15-tetramethyl-2,li,6.,li|.hexadecatetraenoic 
acid 

(3) ethyl 3,7,11,15-tetramethyl-2.H,6,li|.hexadecatetra- 
enoate 

3.7, 11, 15-tetramethyl-2, 11.6, 8.10, lil-hexadecahexaeno- 
ic acid 

(5) 3,7,11,15.tetranethyl-2.l|,6,10.i:i.hexadecapentaeno- 

amide 



or ^ Table the polyprenyl" compounds 

Of the formula (I) are effective against the papl.lW. 

Toxicity Tests " 
(1) Test procedure 

The test coBpound was administered repeatedly to a group ' 
Of 6 .ice (ICR strain, female) for |i. days in the dosage of 
200 n.s /kg /day: In the course of the administration pro- 

orr^";eT::::h^r"^^ ''^^^ ^^^^ 

. . or oeath, etc, were observed. 

(2) Test compound 

The compounds set forth in the above Table 'i were emijloy- 

(3) Test results 

no death .a, obser,.4. D.cr..„ .r th. „.ig« «a, not 
o»..r..d. an. a uttl. Incr.a,. of tn. .o..„t .a. o.a.r.ad. 

' cyanosis, etc., were observed 

. The decrease of the weight and hair loss 
are known as indicating the hypervitaminosis of Vitamin A. 
According y. the results are considered to indicate that the 
polyprenyl compounds of th« formula (I) do not cause the 
hyperviamlnosis of Vitamin A. 
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In view of the pharnacological test results and the 
toxicity test results as described hereinbefore, the poly- 
prenyl compounds of the formula (I) are judged to be of high 
safety and to be of value as anti-cancer agents for preven- 
tion and treatment of cancer and precancerous conditions. 

For the appiication as the an tfl-cancer agent , the poly- 
prenyl compound of the formula (I) can be administered orally ' 
in the form of powder , granule, pellet, hard capsule, etc., 
or parenterally in the form of ointment, suppository, injec- 
tion solution, etc. The dosage is generally set in the range 
of 40 mg to U g /day for an adult.If the polyprenyl compound 
of the formula (I) is applied in the form of an external pre- 
paration, the dosage can be varied depending on the largeness 

of area on the affected part. The above-mentioned preparations 
can b^ prepared from the polyprenyl compound and generally 
employable carriers for the medical use by utilizing the con- 
ventional methods. - 

The following examples will illustrate processes for the 
preparations of the polyprenylcarboxylic acids and trheir 
derivatives of the formula (I) according to the invention, 
but these examples are not given to restrict the invention. 
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25 



Exaoiole 1 

Ethyl 3,7,11, lS-tetraaethYl-?.it. 6. Hi-h.»H.. atetraeno.h.. 
in ,n T"'"''**" ^'^ 55 * -<'i- hydride (in oil) 

TJ t ll ^' Phosphono- 

acetate. The mixture was then heated under reflux, and 10 g 

Of 6. 10. ll-triaethyl-a.S. 13-pentadecatrien-2-on was added 
dropwise to the mixture under stirring. After 30 minutes, 
the reaction liquid was poured into 100 ml. of ice-water 
and then 200 ml. of „-hexane was added for extraction. The 
n-hexane phase was separated, washed with two 50 ml. portions 
Of a mxxture of methanol and water (2 : ,). and concentrated." 
The so Obtained concentrate was purified by the silica gel 
column chromatography to give 9.0 g. of the desired product 
. as an oil . 



15 Analysis for. C^^H^gO^ 



C H 

10.92 



Calculated (%) 79,1,6 

f*J 79.7* 11. OH 

NMR spectrum ( f .CDClg) 0.87 (3H, d, J = 6H2). 1.28 
(3H, f. J = 7Hz), 1.0 - 1.6 (7H), 1.61 (3H, s), 
1.69 (3H, 3), 1.85 (3H. s), 1.9 - 2.U (Hh). 23.1 
(3H. d. J = IH2), 11.17 {2H. q. J = 7Hz), 5.10 (IH, 
t. J = 7Hz), 5.75 (IH. bs). 5.95 (IH, d, J = UHz). 
6.16 (IH, d, J = l5Hz). 6.86 (IH. dd. J = 15H2. 
11Hz) 

Mass spectrum (m/e): 332 (m*) 
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Example 2 

3,7.11, 15-Tetramethvl~2 , ,6 . 1^-hexadecatetraenoic acid 
8.0 g. of the ethyl 3r7t 11 , 15-tetrafflethyl-2,i|.6, 1«f- 
hexad^catetraenoate obtained in the previous : 

Example 1 was added^a solution of 3-2 g. of potassium hydroxide 
in 20 ml, of isopropyl alcohol, and the mixture was stirred 
at 50 for 1 hour. The reaction liquid was then poured into 
ice-water, made acidic by addition of hydrochloric acid, and 
extracted with 50 ml. of diethyl ether. The ether phase was 
washed with water, dried over magnesium sulfate, and concen- 
trated to give 7. g. of an oil. The oil was dissolved in 
40 ml- of n-hexane and crystallized at - 20°C to give 3.1 g. 
of the desired product as white crystals. 

M.p. : 60 - 62 °C 

Analysis for ^20^32^2 

C H 
Calculated (%) 78.89 10.59 

Found (%) 78.77 10.63 

NMB spectrum ( f , CDCl^): 0.87 (3H, d, J = 6Hz)^ 1.0 - 
U6 (7H), 1.60 (3H, s), 1.69 {3H, s), 1.85 <3H, s) 
1-9 - 2.3 («IH), 2.3*> (3H, d, J = IHz), 5-10 (IH, t, 
J = 7H2), 5.77 (IH, bs), 5.97 (IH. d, J ^ llHz). 
6.20 (IH, d, J = 15Hz), 6.91 (IH, dd, J s 15Hz, 
11Hz), 9-6 (IH, b) 

Mass spectrum (m/e): 304 (M*) 

Example 

3>7. 11. 15-Tetramethyl-2.^.6,8, 10. l4-hexadecahexaenoic 

acid 

To a suspension of 30.3 g. of sodium ethoxide in 300 ml. 
of tetrahydrofuran was added 1l8 g. of diethyl 3-ethoxycarbo- 
nyl-2-raethyl-2-propenylphosphonate- To the mixture was added 
67 g. of 3,7, 11-triraethyl-2,«l,6, 10-dodecatetraen-l-al under 
stirring, chilling with ice and shielding from the light. 
After 1 hour, the reaction liquid was poured into 1 liter of 
water, and 1 liter of n-hexane was added for extraction. 
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The n-hexane phase was separated, uashed with two 100 ml. 
portions of a mixture of methanol and water (2 : 1), and con- 
centrated to give 99- g. of a concentrate- To a refluxing' 
solution of 8. 2 g. of potassium hydroxide and 80 ml, of iso- 
5 propyl alcohol was added 21 g. of the concentrate under shield- 
ing from the light. * After 15 minutes, the reaction liquid 
was- poured into 300 ml, of ice-water, made acidic bv ;»'^'<ition 
of hydrochloric acid, and extracted with 300 ml. of diethyl 
ether. The extract was washed with three 100 ml. portions 

10 of water, dried over magnesium sulfate, and evaporated to 
remove the solvent. The residue was dissolved in 200 ml. of 
n-hexane and chilled to - 20 to crystallize. There was 
obtained 9-8 g. of the desired product as pale yellow crys- 
tals. • 

15 Analysis for <^2Q^2B^2 

C H 

Calculated {%) 79*95 9-39 

Found (*) 80.22 9.*I7 

NHR spectrum ( f, CDCl^): 1.63 (3H, s), 1.69 (3H, s), 
20 Ken (3H, s), 1.99 (3H, s), 2.0 - 2-3 («IH); 2.36 

(3H, 3), 5.15 (IH, m). 5.6 - 7-2 (7H, m), 1.0*1 
(1H, b) 

Mass spectrum (m/e): 300 (M*^) 
25 Example 4 

3»7. 1 1 . 15 1 19-Pentamethyl-2 .4,6.10.1^, l8-eicosahexaenoic 

. acid 

In 100 ml. of tstrahydrofuran was dissolved 12 g. of 

1-p-tolylsulfonyl-3,7,11, l5-tetramethyl-2,6, lO.l^l-hexadeca- 

30 tetraene, and the solution was chilled to - 50 ^C. To the 

solution was added dropwise* l8.5 ml. of 15 % n-butyllithiura 

- n-hexane solution under stirring and in a stream of nitro- 

o 

gen, maintaining the temperature of the solution at - 50 C. 
Then, 300 ml. of tetrahydrofuan solution containing 5.7 5* of 
35 ethyl 4->bromo-3-methyl-2--butenate was added dropwise to the 
so produced solution. After 30 minutes, 100 ml. of 10 % 
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aqueous amffloniun chloride solution was added , and then the 
mixture was allowed to stand to reach room temperature. The 
mixture was subsequently extracted with two 200 ml. portions 
of n-hexane. The n-hexane phase was washed with three 100 ml. 
5 portions of water , dried over magnesluoi sulfate , and evapo- 
rated to remove the solvent. There was obtained 14 g. qf 
«thyl 3>7, 11, 15i 19-pentamethyl-5-p*tolylsuifonyl-2,6,10, I4,l8- 
eicos'apentaenoate . 

To 4.1 of potassium hydrbxide in 50 ml. of isopropyl 

10 alcohol was added 12 g. of the above-obtained ethyl 3»7»^^>^^» 
19-t>entai&ethyl-5-p^t61ylsulfbnyl-2 » 6 , 10 » 14 , l8-eicosapentaenoate , 
and the mixture was stirred at 50 ^'c for 3 hours. The reac- 
tion liquid was poured into Ice-water , made acidic by addition 
of hydrochloric acid, and extracted with 100 ml, of diethyl 

15 ether. The extract was washed with water,. dried over magnesium 
sulfate and evaporated to remove the solvent. There was ob- 
tained 8.5 g- of an oil. The so obtained oil was dissolved in 
40 ml. of n-hexane and chilled to - 20 to crystallize. 
There was obtained 2.3 g. of the desired product as white 

20 crystals. 

M.p.: 45.5 - 46.5 ^^C 
Analysis for ^25^38^2 

C H 
Calculated (%) 8U03 10.34 

25 Found (%) 80.89 10.52 

NMR spectrum { T, CDCl^): 1.60 (9H, s) , 1.68 (3H, s), 

1.86 (3H, s), 1.9 - 2.3 (12H)/ 2.33 (3H, s>, 5.09 

(3H, b), 5.76 (IH, bs), 5-96 (1H, d, J r 10Hz), 

6.18 (IH. d, J r l5Hz), 6.89 (IH*. dd, J = 15Hz, 

30 lOHz), 10 2 (1H, b) 

Mass spectrum (m/e): 370 (M'^) 



Kxaroole S 

Ethyl 3 t7 , 1 1 . 1S-tetramethyl-2 . 4 , 6-hexadecatrienoate 
35 The procedures described in Example 1 were 

repeated using 6, lo; l4-.trimethyl-3,5*pentadecadien-2-on to 
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obtain the desired product as an oil. 
Analysis for ^22^^302 

C H 
Calculated (%) 78-98 * 11.^5 ' 

5 Found (%) 79.16 11.56 

NMR spectrum ( f- , CDCl^): 0-87 (9H, d, J = 7Hz), 1.27 

(3H, t. J = 7H2), 0-9 - 1.6 (12H), 1.84 Oh, s). 

2.08 (2H, t, J = 7H2), 2^.3*1 (3H. s), tl.l6 .(2H, 

J = 7Hz), 5.74 (1H, bs), 5-95 (IH. d, J = llHz), 

10 6.16 (1H, d, J = 15H2), 6.85, (IH, dd, J = l5Hz, 

11 Hz) 

Mass spectrum (m/e): 33^ Iti*) 
Example 6_ 

15 3>7. 11. l5-Tetramethyl~2.4.6-hexadecatrlenoic acid 

The procedures described in Exaople 2 were 

repeated using the ethyl 3»7, 11, 15-tetramethyl-2v4,6-hexadeca- 
trienoate obrained in . example 5 to carry out the 
hydrolysis. There was obtained the desired product as. white 
20 crystals. 

M.p-: 8i».5 - 85.5 
Analysis for C^QH-^^Og 

C - H 
Calculated (%) 78,38 11.18 

25 Found (%) 78.35 11.21 

NMR spectrum ( f , CDCl^): 0.87 (9H, d, J ^ 7Hz). 0-9 - 

1.6 (12H), 1.84 (3H, 3), 2.09 (2H, t, J = 7Hz), 

2-35 (3H, s), 5.76 (IH, bs), 5.96 (1H, d, J = llHz). 

6.19 (IH, d, J = l5Hz), 6.90 (IH, dd, J = 15Hz, 

3^ 11Hz), 11.5 (IH, b) 

Mass spectrum (m/e): 306 (H^) 

Example 7 

, . 3 .7 . 1 1 1 15-Tetramethyl-2 ,4,6,10, l4-hexadecapentaenoamide 



To a suspension of 5.0 g. of 55 % sodium hydride (in oil) 
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in 60 ml. of n-hexane was added 28.6 g. of triethyl phospho- 
noacetate. The mixtMre was then heated under reflux, and 
20 g. of 6, 10, lil-trimethyl-3,5,9,13-pentadecatetraen-2-on was. 
added dropwise to the mixture under stirrir.g- After 30 mi- 
nutes, the reaction liquid was poured into 200 ml. of ice- 
water, and then 500 ml. of n-hexane wais added for extraction. 
The n-hexane phase was separated, washed with two .100 ml. 
portions of a mixture of methanol and water (2 : 1), and con- 
centrated. The so obtained concentrate was purified by silica 
gel column chromatography to give l8 g. of the desired product 
as an oil. 

To 3.9 g. of potassium hydroxide in 30 ml. of isopropyl 
alcohol was added 10 g. of the ethyl 3,7, 1 1 , 15-tetramethyl- 
2,4,6, 10, 14-hexadecapentaenoate obtained in the 
above, and the mixture was stirred at 50 for 1 hour. The 
reaction liquid was poured into lce-wat«r, made acidic by 
addition of hydrochloric acid, and extracted with IJOO ml, of 
diethyl ether. The ether phase was washed with water, dried 
over magnesium sulfate and concentrated to give 9.0 g. of an 
oil. The so obtained oil was dissolved in 50 ml. of n-hexane 
and chilled to - 20 to crystallize. There was obtained 
4-0 g. of 3;7,n,15-tetramethyl-2,4,6,10,l«l-hexadecapentaenoic 
acid as pale yellow needles. 

In 20 ml. of diethyl ether was dissolved 3-0 g. of the 
above-obtained 3,7 , 1 1 , l5-tetramethyl-2,«l ,6, 10, l4-hexadeca- 
pentaenolc acid. To this solution was added 1 g. of triethyl- 
amine, and further added 1.1 g. of ethyl chlorocarbonate under 
stirring at room temperature. After 10 minutes, gaseous 
ammonia was introduced into the solution. The reaction liquid 
was washed with three 10 ml. portions of water, dried over 
magnesium sulfate, and evaporated to remove the solvent. The 
residue was purified by almina column chromatography and cry- 
stallized from a mixture of acetone and n-hexane (1 : 2). There 
was obtained 1.7 g. of the desired product as pale yellow 
crystals. 
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M.p.: 63 - 65 °C 
Analysis for C^qH^^NO 

C H N * 

Calculated (%) 79*67 10.37 ^.65 

Found (%) 79.«>8 10.59 ^.73 

NMR spectrum ( ^ , CDCl^): 1-60 (6H, s), 1.68 (3H, s), 

KM {3H. d, J = iHz), 1.9 - 2.3 (8H), 2.33 (3H, 

d, J = IHz), 5.08 (2H, oi), 5,70 (IH, bs), 5.1 - 

6.1 (2H, b), 5.95 (IH, d, J = MHz), 6.15 (IH, 

d, J = 15H2), 6.82 (IH, dd, J = l5Hz, 11Hz) 

Mass spectrum (m/e): 301 (M*) 

Example 8 

M-(p>Hydroxypheayl)-r3w7. 1Kl5-tetramethyl-2,n,6,10.1<l-. 
hexadecapentaenoamide 

''^ . la 30 ra-1. of tetrahytfrofuran was dissolved 3.gr of 3,7, 
1lVl5-tetrafflethyl-2,4,6, 10, l4..hexadecapentaenoic acid. To 
this 'solution was added 1 g. of triethylamine, and further 
added 1.1 g. of ethyl chlorocarbonate under stirring at room 
temperature. After 10 minutes, the reaction liquid was poured 
into 100 ml. of water, and extracted with 100 ml. of n-hexane. 
The extract was washed with 50 ml. of water and evaporated to 
remove the solvent. The residue was dissolved in '30 ml. of 
tetrahydrofuran. To this solution was added 1.1 g..of p- 
aminophenol, and the mixture was stirred at room temperature 
for -30 minutes. To the reaction liquid was added* 200 ml. of 
diethyl ether, and the mixture was washed successively with 
two 50 ml. portions of dilute hydrochloric acid and two 50 ml. 
portions of water. The ether phase was dried over magnesium 
sulfate and evaporated to remove the solvent. The residue 
was crystallized from ethanol to obtain 3.2 g. of the desired 
product as pale yellow crystals. 

H.p.: 163 - 161 

Analysis for C25Hjg»02 

C fl N 

Calculated (%) B.96 3.56 

Found (%) 79.61 8.78 3.62 
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HHR spectrum ( f , CDCl^): 1.61 (6H, s), 1.68 (3H, s), 
1.85 (3H, 3), 1.9 - 2.3 (8H), 2-38 (3H, s), 5-09 
C2H, b), 5.76 (1H, bs), 5.96 (IH, d, J » ilHz), 
6.15 (1H. d, J = l5Hz), 6.12 (IH, b), 6.71 (2H, 
d, J s 8Hz), 6.82 (IH, d, J = 15Hz, llHz),. 7-22 
(IH, bs), 7.32 (28, d, J = 8Hz) 

Mass spectrum (n/e): 393 (H'*') 



10 Era mole 9 . ...... 

Tr:Erhyl-3 .7.11. 15-te tramethyl-2 ; 1 . 6 . 10. 1 1-hexadecapenta 

enoamide 

3,7, 1 1 , 15-Tetramethyl-2,1,6, 10, 11-hexadecapentaenoic acid 
and ethylamine'were reacted in the same manner as in 
15 Example 8 to obtain the desired product as an oil. 

Analysis for CgjHjgMO * * 

C H M 

Calculated (%) 80.19 10.71 *-25 

Found (%) Bo.im 10.79 "-38 

MMR spectrum ( f, CDClj): 1-15 (3H, t, J = 7Hz), 1.60 
(6H, s), 1.67 (38, s), I.83 (3H, s), 1.9 - 2.3 
. (8h), 2.33 (38, d, J = 1Hz), 3-27 (2H, qd, J = 
7Hz, 6Hz). 5.10 {2H, m), 5.65 (IH, bs), 5.82 

(IH, t, J s 6Hz), 5.9* (IH, d, J = 11Hz), 
6.10 (IH, d, J = 15Bz), 6.77 (IH. dd, J = 
15 Hz, 11Hz) 
Mass seectxrum (m/e) : 329 (M ) 
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Example 10 

N ,M-Dime thyl-3 1 7 , 11 . 1 5- tetramethyl-2 .1.6.10,1 ^l-hexadeca- 
pentaenoate 

3t7,1 1» 15-TetranethyI-2,4,6,10, l4.-hexadecapentaenolc acid 
and dime thy I amine were reacted in the same manner as in 

xample 8 . to obtain the desired product as pale yel- 

low crystals* 

M.p-: 39 - 39.5 

Analysis for C22H^jN0 

C H N 

• Calculated («) 80.19 10.71 4.25 

Found {%) . 80-26 10.83 4.32 

NMR spectrum (9, COCl^): 1.60 (6H, s), 1.68 (3H, s), 1.76 

(3H, s), 2.09 (3H, d, J r iHz), 1.9 - 2-3 (8H), 

3-00 (3H, s), 3.o'l (3H, s). '5.10 (2H, ra) , 5-93 

(>H, bs). 5-94 (IH, d, J = lOHz), 6.l8 (IH, d,. 

J - iSHz), 6.68 (IH, dd, J s 15Hz, lOHz) 

Mass spectrum (m/e): 329 (H*) 
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CLAIMS; 

1« A conjugated polyprenylcarboxylic acid and its derivative 
having the formula : 



COR 



in which each of n and m is 0, 1 or 2, n m la 1 or 2, A is 



and R is ar* 



p 

hydroxyl group, a lower alkoxy group or -Ht^pl wherein each 

or R^ and R^ represents a hydrogen atom, a lower alkyl 
group,, or an aryl group; provided that R is -N^^^, if A is 



^^J^^^^^^;^ p n is 1 and m is 0- 



2. A conjugated polyprenylcarboxylic acid as claimed in 
Claim 1 which is 3,7, 11 , 15, ig-pentamethyl-a,*! ,6, 10, l4, 18- 
eicosahexaenoic acid J • . . 

3* A conjugated polyprenylcarboxylic acid as claimed in 
Claim 1 which is 3,7, 11, 15-tetreinethyl-2,4r6,8, 10,lU-hexadeca- 
hexaenoic acid., 

4* A conjugated polyprenylcarboxylic acid as claimed in 
Claim 1 which is 3,7 , 1 1 , l5*tetraraethyl-2.4,6, IM-hexadecatetra- 
enoic acid. 

5. A conjugated polyprenylcarboxylic acid derivative as 
claimed in Claim 1 which is K-ethyl-3,7, 1 1 , 15-tetramethyl- 
2,4,6, 10, l4-hexadecapentaenoamide. 



6. A conjugated polyprenylcarboxylic acid derivative as 
claimed in Claim 1 which is N-pi-^hydroxyphenyl-3,7, 11 , IS- 
te t r ame thy 1 -2 ,4,6,10,1 4-he xadecapen taenoamide . . 
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7. A pharmaceutical preparation comprising a thera- - 
peuticaUy effective amount of a compound according to 
claim 1, in combination with a carrier or diluent. 
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